Immunohistochemical staining and enzyme activity measurements show myo-inositol-1-phosphate synthase to be localized in the vasculature of brain.
Rabbit anti-bovine myo-inositol-1-phosphate synthase was used to examine the distribution of that enzyme in perfused and immersion-fixed bovine brain and testis. In brain, intense and specific staining was found in the walls of all the vascular elements including cerebral capillaries. The remainder of brain parenchyma exhibited only low levels of background staining. In testis, an organ rich in the enzyme, blood vessels showed no specific staining. Instead, the enzyme was found in the seminiferous epithelium of the seminiferous tubules, perhaps localized in spermatozoa. To confirm the brain finding, the activity of myo-inositol-1-phosphate synthase was measured in bovine brain microvessel preparations and brain pial vessels. In these preparations the activity of the enzyme was found on average to be 7 and 22 times enriched over that in whole brain, respectively. The activities of two other enzymes of inositol metabolism, myo-inosose reductase and myo-inositol-1-phosphatase, were also examined for their distribution in brain. Those enzymes were found to be generally distributed. The surprising finding of a vascular localization of myo-inositol-1-phosphate synthase in brain raises new questions about the mechanism by which myo-inositol is concentrated to such high cellular levels in the principal substance of that organ.